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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The stereo separation circuit which is a noise reduction circuit of the radio set which can receive 
stereophonic broadcasting, adds a L+R signal and a L-R signal, and takes out L signal and R signal, The storage 
section which memorizes the attenuation circuit which decreases a L-R signal, and the digital data in which the 
receiving level of the station signal of choice and the relation of the magnitude of attenuation of a L-R signal are 
shown, The station signal level detector of choice which detects the receiving level of the station signal of 
choice, and the control means which reads the data memorized by the storage section based on the detected 
station signal level of choice, and controls the magnitude of attenuation in the above-mentioned attenuation 
circuit based on this, The noise reduction circuit of the radio set characterized by ****(ing). 
[Claim 2] The stereo separation circuit which is a noise reduction circuit of the radio set which can receive 
stereophonic broadcasting, adds a L+R signal and a L-R signal, and takes out L signal and R signal, The storage 
section which memorizes the attenuation circuit which decreases a L-R signal, and the digital data in which the 
level of AC signal of the station signal of choice and the relation of the magnitude of attenuation of a L-R signal 
are shown, AC signal level detector which detects AC signal level of the station signal of choice. The noise 
reduction circuit of the radio set characterized by having the control means which reads the data memorized by 
the storage section based on the detected station signal level of choice, and controls the magnitude of 
attenuation in the above-mentioned attenuation circuit based on this. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to what change of received signal levels, such as a radio set for 
mount, controls the separation of a stereo signal according to the noise reduction in a large radio set, especially 
a receive state, and reduces a noise. 
[0002] 

[Description of the Prior Art] Conventionally, stereophonic broadcasting is made in FM broadcasting, and a radio 
set separates left-hand side L signal and right-hand side R signal in the case of reception of FM broadcast 
wave, and can reproduce them now at it. Current FM broadcasting uses the pilot tone system, the L+R signal 
and the L-R signal are included in one electric wave, and the playback as a monophonic recording is also 
attained by reproducing only a L+R signal, and the frequency spectrum of this FM broadcast wave — drawing 17 
— like — becoming — **** — the frequency of a pilot signal — 19kHz — it is — a L-R signal — 38kHz — 
subcarrier oppression amplitude modulation is carried out. 

[0003] Thus, in FM broadcast wave, a L-R signal is in a high-frequency side. Moreover, the noise after FM 
recovery becomes so large that a frequency becomes high so that it may be called a triangular noise. For this 
reason, what is necessary is just to make level of a L-R signal small, in order to reduce a noise. So, SNC (stereo 
noise control) is prepared, by this, when the level of the station signal of choice is low, the magnitude of 
attenuation of a L-R signal is enlarged, and the reduction of a noise of drawing is in the conventional radio set. 
Here, if a L-R signal is decreased in this way, the degree of separation of a right-and-left stereo signal will 
worsen. That is, since separation of LR is performed using the addition processing (L+R)+(L-R)=2L(L+R)-(L-R) 
=2R, if a L-R signal is decreased, leakage and degree of separation will get worse [ R signal / L signal ] to L 
channels at R channels. 

[0004] Thus, in SNC, when a receive state was good, stereophonic reproduction was performed, when a receive 
state got worse, separation on either side was worsened, and generating of a noise is controlled. 
[0005] Moreover, it is influenced of the multi-pass noise which originates in multiplex radio wave propagation 
with the transit in mounted radio. A noise can be decreased also to this multi-pass noise by oppressing the 
signal of a high-frequency band like the case of an above-mentioned triangular noise. Moreover, if a multi-pass 
noise occurs, the level of the station signal of choice will become small, and the noise of the frequency of this 
station of choice will become large relatively. So, the separation of right and left of the stereo by SNC is 
controlled by conventional equipment, and the effect of a multi-pass noise is decreased with it 
[0006] 

[Problem(s) to be Solved by the Invention] Here, the conventional SNC had changed the signal level of a L-R 
signal linearly according to the output from an S meter. That is, the output of the S meter which detects the 
level of the station signal of choice was inputted into the base of one transistor, and the level of a L-R signal 
was determined according to the amount of currents which flows to this transistor. 

[0007] However, the relation of the optimal attenuance of a L-R signal and the optimal output of an S meter for 
noise rejection is not necessarily easy relation, and the attenuance of the optimal L-R signal also changes with 
the properties of a radio set. Furthermore, the response to a multi-pass noise may not necessarily be uniform, 
either. 

[0008] Therefore, with conventional equipment, there was a trouble that reduction of the noise by attenuation of 
the optimal L-R signal could not be aimed at. 

[0009] This invention is made considering solving the above-mentioned trouble as a technical problem, and aims 
at offering the noise reduction circuit of the radio set which can obtain attenuation of the optimal L-R signal. 
[0010] 

[Means for Solving the Problem] The stereo separation circuit which this invention is the noise reduction circuit 
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of the radio set which can receive stereophonic broadcasting, adds a L+R signal and a L-R signal, and takes out 
L signal and R signal, The storage section which memorizes the attenuation circuit which decreases a L-R signal, 
and the digital data in which the level of the station signal of choice and the relation of the magnitude of 
attenuation of a L-R signal are shown, It is characterized by having the station signal level detector of choice 
which detects the receiving level of the station signal of choice, and the control means which reads the data 
memorized by the storage section based on the detected station signal level of choice, and controls the 
magnitude of attenuation in the above-mentioned attenuation circuit based on this. 

[0011] Moreover, the stereo separation circuit which this invention is the noise reduction circuit of the radio set 
which can receive stereophonic broadcasting, adds a L+R signal and a L-R signal, and takes out L signal and R 
signal, The storage section which memorizes the attenuation circuit which decreases a L-R signal, and the digital 
data in which the level of AC signal of the station signal of choice and the relation of the magnitude of 
attenuation of a L-R signal are shown, It is characterized by having AC signal level detector which detects AC 
signal level of the station signal of choice, and the control means which reads the data memorized by the 
storage section based on the detected station signal level of choice, and controls the magnitude of attenuation 
in the above-mentioned attenuation circuit based on this. 
[0012] 

[Function] Thus, in this invention, the data about receiving level and the relation of the magnitude of attenuation 
of L-R are memorized as digital data. And the data memorized based on the detected receiving level are read, 
the magnitude of attenuation of L-R is determined, and attenuation of a L-R signal is controlled based on this 
digital data. 

[0013] Moreover, in this invention, the data about the relation of the magnitude of attenuation of AC component 
and L-R are memorized as digital data. And the data memorized based on the magnitude of detected AC 
component are read, the magnitude of attenuation of L-R is determined, and attenuation of a L-R signal is 
controlled based on this digital data. 

[0014] Thus, attenuation of a L-R signal is controlled by digital data. Therefore, fine setting out can be 
performed according to the property of equipment, and suitable noise rejection can be attained. 
[0015] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 is the block 
diagram showing a whole configuration, it is received by the antenna 10 and FM broadcasting electric-wave is 
inputted into the RF circuit 12. The RF circuit 12 amplifies a RF signal and inputs it into a mixing circuit 14. A 
mixing circuit 14 removes frequency components other than an intermediate frequency with a ceramic filter 
while it mixes the amplified RF signal and the output signal of a local oscillation circuit and always obtains the IF 
signal of a fixed intermediate frequency. Thus, the IF signal of the obtained narrow-band is inputted and 
detected by the detector circuit 18. The output of a detector circuit 18 is inputted into a noise canceller 20, and 
a pulse noise is removed. 

[0016] And the output of a noise canceller 20 is inputted into the multiplexer circuit 22, and the left signal L and 
the right signal R are separated, and it is outputted. That is, FM broadcasting has the L+R signal and the L-R 
signal, and the multiplexer circuit 22 takes out L signal and R signal by addition and subtraction of this L+R 
signal and a L-R signal. Here, since the L-R signal is modulating the 39kHz subcarrier, it also performs this 
recovery before addition and subtraction. And L signal and R signal which carried out in this way and were 
acquired are supplied to output means, such as a loudspeaker, and a stereo voice output is performed. 
[0017] Moreover, the signal level of the station of choice obtained in the detector circuit 18 is detected in S 
meter 24. And the detection value of this S meter is supplied to a microcomputer 26. According to the detection 
value of this S meter 24, a microcomputer 26 controls the actuation in the multiplexer circuit 22, and controls a 
noise. There are SNC (stereo noise control) which controls the degree of separation of a stereo, and HCC (high 
cut control) which cuts a high frequency component in the noise control in the multiplexer circuit 22, and SNC 
starts actuation, when the detection value of S meter 24 turns into below a predetermined value, and it worsens 
separation gradually. And when the detection value of S meter 24 becomes still smaller than the value which 
shifts to a monophonic recording, HCC starts actuation and cuts a high frequency component. 
[0018] Furthermore, in this example, it has AC component detector 30 which detects the level of AC component 
in the detecting signal of S meter 24. That AC component in the detecting signal of this S meter 24 becomes 
large shows that the receive state of the station signal of choice got worse, and it is the effect of a multi-pass 
noise in a mounted radio set in many cases. Then, a microcomputer 26 controls SNC and HCC according to the 
output of S meter 24. 

[0019] The configuration of the multiplexer circuit 22 is shown in drawing 2 . Thus, the output from a noise 
canceller 20 is inputted into the L+R circuit 32, the L-R circuit 34, and the high cut L+R circuit 36. And the L+R 
circuit 32 chooses and outputs the L+R signal of the input signals. 
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[0020] The L~R circuit 34 restores to a L-R signal by multiplying by the 38kHz signal inputted into a L-R signal. 
In addition, it can be reproduced in a PLL circuit and 38kHz signals can be the subcarrier of an input signal, and 
contemporary. 

[0021] Here, the L-R circuit 34 has a means to change the level of the L-R signal outputted, based on the signal 
inputted from a D/A converter, and the output signal level of the L-R circuit 34 is changed by the output signal 
of a microcomputer 26. That is, the level of the L-R signal to which it restores is changed by changing the level 
of said 38kHz signal at the time of carrying out the multiplication of the 38kHz signal, and getting over into the 
L-R signal which modulates a 38kHz subcarrier according to the signal from a microcomputer 26. In addition, 
various kinds of means, such as modification of a mere amplification factor, can be used for the approach of a 
level change. 

[0022] On the other hand, a microcomputer 26 changes the degree of separation (Sep) in SNC according to the 
receiving level of the station signal of choice detected with S meter 24 based on the map memorized 
beforehand. That is, when the station signal level of choice detected in S meter 24 is small, level of a L-R signal 
is made small, and separation is worsened, it is made playback near a monophonic recording, and a noise is 
removed. And even if it makes it a monophonic recording, when the output of S meter 24 that there are many 
noises is very small, HOC is operated and a high frequency component is cut. 

[0023] Here, with the tuner IC which performs signal processing of a radio set, the microcomputer 26 is formed 
independently and controls various kinds of actuation of SNC and not only HCC but a radio set. The interface 38 
is connected with the microcomputer 26 by the predetermined bus, and through an interface 38, D/A converter 
36 is supplied, and the separation control data which is the output of a microcomputer 26 is changed into analog 
data here, and is supplied to the L-R circuit 34. 

[0024] The output of the L+R circuit 32 and the high cut L+R circuit 36 is added in adders 40 and 42. Here, 
since the high frequency component of a L+R signal is cut, if high cut actuation is started and the rate of the 
output signal of the high cut L+R circuit 36 of the output component of the high cut L+R circuit 36 increases, as 
for the output of adders 40 and 42, a high frequency component will become a repressed thing. 
[0025] Moreover, the output of adders 40 and 42 is inputted into the adder 44 and subtractor 46 into which the 
output from the L-R circuit 34 is inputted. And in this adder 44, L+R+L-R=2L is processed, L+R-(l_-R) =2R is 
processed for L signal in ejection and a subtractor 46, and ejection and these are outputted for R signal from 
outgoing ends 48 and 50. And by decreasing a L-R signal to one half of L+R signals, for example, the signal 
acquired by the outgoing end 48 is set to 1.5L+0.5R, and the signal acquired by the outgoing end 50 is set to 
1.5R+0.5L. Furthermore, if a L-R signal is set to 0, both the outputs from outgoing ends 48 and 50 will serve as 
L+R, and will become monophonic playback. 

[0026] For example, as shown in drawing 3 , when the output of S meter 24 becomes below a predetermined 
value, it is begun to decrease a L-R signal by SNC. By this, a triangular noise decreases and oppression of a 
noise can be measured. And it becomes monophonic playback when S meter 24 output becomes below a 
predetermined value. When S meter 24 output is lower than the value used as this monophonic playback, noise 
rejection by SNC cannot be performed. Then, reduction in a noise is aimed at by cutting the high-frequency 
band of a signal by HCC. It carries out, when the control (yes, control of the cut L+R circuit 36) by this HCC 
also supplies the signal from a microcomputer 26 to the high cut L+R circuit 36 through an interface 38 and D/A 
converter 52. Moreover, the attenuation in the high cut L+R circuit 36 can also adopt the usual approach. 
[0027] Thus, according to this example, the noise rejection in SNC and HCC can be set as the thing of 
arbitration with the signal from a microcomputer 26. Therefore, these properties can be set as a predetermined 
thing and suitable noise rejection can be performed. 

[0028] It is beforehand memorized by ROM28 how the magnitude of attenuation of L-R in SNC is set up to the 
output of S meter 24 here and how the amount of high cuts in HCC is set up. That is, by approach which is 
mentioned later, a property is investigated and this result is memorized. Then, based on the data memorized by 
this ROM28, suitable SNCHCC is controllable. 

[0029] Furthermore, in this example, the signal about AC component level of the detection output from AC 
component detector 30 is supplied to the microcomputer 26. And the level of this AC component and the 
relation about attenuation of the L-R signal of SNC or the high cut by HCC are also memorized by ROM28. 
Then, a microcomputer 26 reads the data which correspond from ROM28 according to the signal from AC 
component detector 30, and predetermined control about SNC or HCC is performed. 

[0030] In addition, AC component detector 30 which detects S meter 24 output to AC component is constituted 
from a capacitor for DC cut, and an integrating circuit by the output path of S meter 24 output so that it may 
mention later. Then, after taking out an alternating current component by the capacitor, the level of AC 
component is detected by integrating with this. Moreover, it is built in Tuner IC except antenna 10, 
microcomputer 26, and ROM28. 
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[0031] Next, the content and the approach of storage are explained about the data memorized by ROM28. First, 
as shown in dja_wing_4 , the signal generating circuit 60 for multiplexers, a personal computer 62, and the AC 
voltmeters 64 and 66 are formed. The signal generating circuit 60 for multiplexers generates the input signal to 
the multiplexer circuit 22. A personal computer 60 determines the property of this signal, for example, only L 
generates the signal of only R. And a microcomputer 26 outputs the signal to which the attenuation factor of a 
L-R signal is changed in this condition. By this, the AC voltmeters 64 and 66 can detect L signal level and R 
signal level according to separation control data, and the output of a microcomputer 28 and the relation of the 
separation of a stereo can be investigated. 

[0032] And as shown, for example in drawing 5 , the relation of the separation control data which is the output of 
a microcomputer 26, and the separation (Sep) of a stereo is called for. In the example of this drawing, when the 
output data of a microcomputer 26 are M, separation serves as max. This is considered that the magnitude of a 
L-R signal became the same as that of the magnitude of a L+R signal in this point. And separation control data 
can be determined according to whether he wants to set separation to how much by the result of such a test. 
[0033] In the example shown in dj;awjng_6 , it has A/D converter 66 which changes the output of the FM signal 
generating circuit 64 and S meter 24 into digital data. And a sequential change of the FM signal from the FM 
signal generating circuit 64 is made with a personal computer 64, and various electric fields are inputted into 
Tuner IC by this. And the level of the output signal of S meter 24 at this time is downloaded to a microcomputer 
26 and a personal computer 62 through A/D converter 66 and a decoder 38. By this, the relation between the 
electric-field level of the office signal of choice and the output of S meter 24 can be investigated, and relation 
like drawing 7 can be obtained. Moreover, at this time, the output voltage of S meter 24 is recognized as digital 
data, and has the relation to both shown in drawing 8 . Then, a personal computer 62 can recognize the relation 
between field strength as shown in dr awing 9 , and the output voltage of S meter 24 as digital data (S meter 
data). And the data about this relation are memorized to ROM28. 

[0034] The case where field strength (equal to the signal level of the office of choice received in an antenna 10) 
and the relation of separation on either side of a stereo are set up like drawing 10 here is considered. In this 
case, field strength and the relation of separation are changed into the relation between S meter data like 
drawing 1 1 , and separation control data from the field strength of drawing 9 , the relation of S meter data, the 
separation control data of drawing 5 , and the relation of separation, and this is memorized to ROM28. 
[0035] Then, separation control data is obtained from the relation of drawing 1 1 with which a microcomputer 26 
incorporates the output of S meter 24 as S meter data, and is remembered to be by ROM at the time of 
actuation of radio, and this is outputted. This separation control data is supplied to the multiplexer circuit 22 
through a decoder 38 and D/A converter 36, the level of a L-R signal is adjusted, and separation is adjusted. 
The field strength and the relation of separation which are shown in drawing 10 are obtained by this, and suitable 
noise reduction is achieved. 

[0036] Next, the cure about a multi-pass noise is explained. As shown in drawing 1 2 , Tuner [C has the 
integrator 74 and A/D converter which consist of a capacitor 70, amplifier 72, resistance 74a, and capacitor 74b. 
And as for the output of S meter 24, DC component is cut by the capacitor 70, amplifier 72 is supplied, and AC 
component is amplified here. Since the integrator 74 is connected to the output of amplifier 72, AC component 
is changed into DC here and the signal of the magnitude of AC component of an S meter output is acquired. And 
this signal with which it integrated is changed into digital data with A/D converter 76. For this reason, in a 
microcomputer 26 and a personal computer 62, the level of AM component in the output of S meter 24 can be 
recognized. 

[0037] On the other hand, in this example, it has the AC signal generator 78 other than the FM signal generator 
64 as a signal generator. Then, AM of the FM signal can be carried out and AC component can be superimposed 
on an output signal. And by controlling AC component by the personal computer 62, as the magnitude of AC 
component and the relation of the electrical potential difference (data with which A/D conversion of this was 
carried out actually) outputted from amplifier 72 show drawing 13 , it is obtained. 

[0038] And that there are many AC components has the low level of the station signal of choice, it shows that 
the multi-pass noise has occurred, and should reduce separation with the increment in AC component. Then, it 
controls for separation to fall according to the increment in AC component to be shown in drawing 14 . That is, 
the factor of the magnitude of AC component is further added to the field strength and the relation of 
separation which are memorized by ROM28, and even if it is the same field strength, separation is reduced when 
AC component is large. For this reason, ROM28 memorizes the map for obtaining separation control data as a 
map of a three dimension. And at the time of actuation, separation control data is read from the magnitude of an 
S meter output and AC component, and separation is controlled by this at it. 

[0039] Thus, when the office signal of choice falls by the multi-pass noise, this can be detected as an increment 
in AC component, and separation according to this can be controlled. 
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[0040] Furthermore, if separation changes rapidly, the property of a sound will change and sense of incongruity 
will be given to a hearer. Then, as shown in drawing 1 5 , when the output voltage of S meter 24 changes like a 
continuous line, separation is controlled so that the broken line of drawing 1 5 shows. This processing is possible 
by the predetermined program. On the other hand, this processing may dull the output of S meter 24 itself like a 
broken line. In this case, it is good to integrate the integrator of a predetermined time constant with the output 
of S meter 24. Thus, by controlling separation like the broken line of drawing 15 , change of separation can be 
made loose and output voice is made to a thing without sense of incongruity. 

[0041] Moreover, as for a multi-pass noise, only in a short time, the level of the station signal of choice falls with 
transit of a car. Therefore, by this multi-pass noise, as a continuous line shows to drawing 1 6 , the peak of AC 
component arises. And if such a multi-pass noise is followed as it is and separation is controlled, sense of 
incongruity will arise. Then, although separation is followed immediately and reduced to the start of AC 
component as a broken line shows to drawing 16 , the return of separation is controlled to become slowly. 
Output voice is made to a thing without sense of incongruity by such control. In addition, it is suitable that the 
program of a microcomputer 26 performs such control. 

[0042] Moreover, compensation of the temperature characteristic can also be performed by the same technique. 
That is, by controlling by adding the parameter of temperature, temperature can be amended and temperature 
compensation of a circuit can also be performed. 

[0043] Although creation of the data memorized to ROM28 indicated only the noise cut by SNC, the data in the 

noise cut by HCC can obtain it similarly. 

[0044] 

[Effect of the Invention] As explained above, according to the noise reduction circuit of the radio set concerning 
this invention, noise reduction is controlled by digital data. Therefore, fine setting out can be performed 
according to the property of equipment, and suitable noise rejection can be attained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the whole example configuration. 

[Drawing 2] It is the block diagram showing the configuration of a multiplexer circuit. 

[Drawing 3] It is property drawing showing the relation between an S meter output and a noise level. 

[Drawing 4 ] It is the block diagram showing the configuration for control characteristic measurement of 

separation. 

[Drawing 5] It is property drawing showing the relation between separation control data and separation. 
[Drawing 6] It is the block diagram showing the configuration for measuring the output of an S meter, and the 
relation of field strength. 

[Drawing 7] It is property drawing showing the relation between field strength and an S meter output. 

[Drawing 8] It is property drawing sho wing the relation between an S meter electrical potential difference and its 

digital electrical potential difference (S meter data). 

[Drawing 9 ] It is property drawing showing field strength and the relation of S meter data. 

[Drawing 10] It is property drawing showing the field strength and the relation of separation it is unrelated at a 
target. 

[Drawing 11] It is property drawing showing the relation between separation control data and S meter data. 
[Drawing 1 2] It is the block diagram showing the configuration for AC component measurement. 
[Drawing 13] It is property drawing showing the relation of the electrical potential difference according to AC 
component and this. 

[Drawing 14] It is property drawing showing the relation of the separation to field strength and AC component. 
[ Drawing 15] It is property drawing showing time amount change of an S meter electrical potential difference and 
separation. 

[Drawing 1 6l It is property drawing showing time amount change of AC component and separation. 

[Drawing 1 7] It is drawing showing the frequency characteristics of FM broadcast wave and a triangular noise. 

[Description of Notations] 

18 Detector Circuit 

22 Multiplexer Circuit 

24 S Meter 

26 Microcomputer 

28 ROM 

30 AC Component Detector 
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